Exercise before or after refeeding prevents refeeding-induced recovery of cell size after fasting with a different pattern of metabolic gene expressions in rat epididymal adipocytes.
We investigated the effect of exercise before or after refeeding on cell size and on the expression of several messenger RNAs (mRNAs) involved in lipolysis and lipogenesis in fasted rat epididymal adipocytes. Fasting for 65 hours reduced the diameter of adipocytes to 72.0 microm from 78.4 microm in fed control rats, whereas refeeding for 1 or 2 days restored adipocyte size to 74.0 or 75.8 microm, respectively. Exercise before or after refeeding blocked refeeding-induced restoration of adipocyte size and led to adipocyte size similar to that observed after fasting. Fasting dramatically reduced expression of the fatty acid synthase mRNA, although expression of this gene returned to the control level after refeeding. However, exercise after but not before refeeding inhibited recovery of the expression of fatty acid synthase mRNA resulting from refeeding. In contrast, exercise before but not after refeeding led to enhanced expression of mRNAs encoding the hormone-sensitive lipase and beta(3)-aderenoceptor. Thus, exercise before or after refeeding prevents refeeding-induced restoration of adipocyte size after fasting via different pathways. Exercise before and after refeeding enhanced the expression of lipolytic mRNAs or inhibited the expression of lipogenic mRNAs, respectively.